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[m&m 1 1 
3 1 

f)IB®a?LX{±-®^fl5f±, TO> &i*> a^L<t±/hSK^Xi±itLfe«r 
M 1" & — §15 <£> * * L T V* & i 1 1 SfrWc. t-f& HlT&B. 2 1B« <0 Vf-fit mmWo 

nmm 4 ] 

5 ] 

mmx-& i) ^^.^Ku^ir^iiwi^mn^nx^^ z t *sfcm.t-t&m-&& 1 ~4m> 

6 ] 

o 

[if 7 ] 

9 ] 

tufB«Wii^^*friB±fi5m«om)¥^iufBmT^ii t^^otf^t*^* < 
& i ooM^^ft&w^ftfflwtr^LTv^i t *qm.t-t&m-&& 1 ~ 9 <v^-r 

[BNeJU 1] 

BtlBAH^^^tt^>tuSB±^*^^HtrlBjp§^#:Jl±T*MLTV^ £ if 

#311 oiB«com™m^So 

1 2 ] 

mfIBft«M^^tt^>MIB^#Jl^frfBm^tt^il±-eM LTv^d fc ?:l|tt^ 

[li^jg 1 3 ] 

- 1 2 ^v^tL^tciam^m^mtB^So 
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[» 1 4 ] 

*mWit-$-2>mim. i o ~ 1 3 <d^i? tifrKmwwn^i&mmWo 

[fit « 1 5 ] 
[Iff 1 6 ] 

[fi*ijl l 7 ] 
[Iff 1 8 ] 

TttjfBi^jtlJXg^&v^-C, CH2F2, SFe, C 1 2 *#tf U&Jf* *ItB L/i fJiEWf # 
[W*^ 1 9 ] 

nmm 2 0 ] 

UtrSB^iScffi Wj&x@ t± > 
o <^ jg^tt t & * * -5 . ^i" & MX*! t , 

»j^x@h, *-^tfifc^#mt-r^if^i 7~i 9cov^^^iB«omwffl* 
2 1 ] 

umm 2 2 1 
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Itr t i± > # * tfm saaMR <a ft« fa c §fe m & £#«b utr t Bst^f b & ittrf Bit 

fc^fTfc^filfc^tH**-*^.*^*: S-ttS^'f * nv^T?* *K ffufBM#Ml 

atrial* 1$ * m k A*o l t , tuiB-^ onvxnim is ^ifc* t -r 

iff^S 20-22 OV>i* tt**C|BftO»jt^rfeo 
2 4 ] 

umm 2 5 ] 

m-#m. 2 6 ] 



[it ^ 2 7 ] 

2 8 ] 
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[0 0 0 1 ] 
[0 0 0 2 ] 

^^^wm^iiom^mm^^m^tt tr> (mis) il 

&JR - « # - &JR (M I M) M 4 fc*# s £n ib tLT o 
[0 0 0 3] 

[0 0 0 4] 

C0Tf|5mS 5 1 1 ±C0 h 5 1 2 OjaiBt'filttiKiM 514 >*/l/*fi*MI 

JjUjyj; Jj ^>l¥v*J0|J?**i-*) ^ItLtIV\ 4$g&i&S5 1 4±fc±«W*5 1 3 
a** 7^515 tMtJMI Mfl*3£***l*S*L*Cv><& 1 #M) o 

[0 0 0 5 ] 

±S$mM5 1 3 0?*liSt-St+nmt*4. ^.*9>f > 5 1 5 fi, aWStLfcTffW 
151 h >*;v«/S 5 l 2 2ttffiUK*&iM 5 l 4 ^5feH-***S:3S«l55-*»v>t?^ 
$tLS 0 iot, z.<DWtmMft-?(o^*7 4 y 5 1 5<Dilfia^Mfc4^o l&^B 

[0 0 0 6 ] 

i o ±05:4-- s ? 1 1 ±i<z&^btifzm^i&mmT$<vmmzmm$.3znw> 1 7 * 
k*5\ -e<^±^^Ji^MS*i 5 ^®«ES*tfcM^«si 6*tett"rv^ 0 -^S#j-e(± 

[#It^m 1 1 1 1 - 1 2 0 8 9 8 

mWFXM 2 ] #PB¥ 1 1 - 1 8 5 6 7 5 

[fticM^] 

L£d tir& mm] 
[0 0 0 7] 

mm * m&t &?z*b <D^m 

[0 0 0 8 ] 

© ±^mm * Jet %> tioi^ft m «t- <b & s s« wc*o-c, friend: m « 
^ra±owjwSiai**^$^T* 19 > ifiis±^ii«}ituis«m^« : f-ifctB* : f-^ b. 19 
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[0 0 0 9] 

[0 0 10] 
[0011] 

Ii*^2 6 ^ft^^fiii. 1-16 ov>i* tL*»t|B<fto«-?-JfcffiS1lfc, TttrsBJi 

«$ms * m iri l *»o tff ib*^ ran ij k sbm $ frfc & r u?mm 

[0012] 

tt/t^mom^-stm*?- s * ^ & «? > ^m^-mm*^- s nmm&^moTzmm 1 1 ± 

£*l£o afe3KKJStv>«<0±aS*Sl 5KJ4, ra— #69 ^*§tLferU yaffil 

^#ftUT^lt^tLTV^ 0 -f&fr^ ±SS*flll 5 ^tt^t^tfBfi 1 S CS >5 
H^O^^oyV y^SBl 5 a CiotH^flft ltv^ 0 y'V y-JUl 5 a ii 

«s 1 5 <7>&mfc#7 } ) v i5a *ijsLTv>5 0 fv v v , n<vmmfomu%-n±%$> 

[0 0 13] 

^iB^ij-r a - 3&*-c § a o -t ^ t> % , ~? } ) y 1 5 a -e^$% $ ti?z±.mmm 1 5 1 t« 

vPMl 5 aWCit «coa:a?Ll 5 b&mibtiX^&o mmil 5 bli, 
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ypui 5 a tim-t&tix> &^&m^««£«i- 

[0 0 14] 

^mTiSttB^T-S &4. HI 5 tw^-f 4 3 fc^ iKMbfMi 1 3 atOUiWM l 5 
irf-S \zMffi& 1 4 }44>& < t 1 oafetLtf 4V^ 0 mmM 1 4 tc^T. fSlf#S 1 3 R 

1 3 {4«^jS&« 1 2±^lif[5T: 1 «tTV^ 0 4oT. ±«R«^ 1 5 fcB^-flfc 

) > m^H»jg i 2, «t &m 1 3, ±^sffii s^jKtc^s^tL^stsflijt^iiife^ 

<DM^&&o mirSMl 0<Djfi'KteJ?7X<Dmz, AhOs, Si 3 N 4 . BN%^^7 
5y^^T?^v». S i V^±*S i O2& ¥<Dffif^^X*ffl.WLtzy ^s^kMWLk L-T 

[0 0 15] 

y?mUl 1 «ipJSXf±#Ji^£ tfOx.lfT/l'S-^A (Al) , 9>7* 
7-y (W) . mt?-? y (T i N) . §0 (C u) . ^nA (C r) i^feJi&o 
[0016] 

%=Hk1&m\ 2liy'j3> (S i) Xi4S i * L < tt* 

4^7*^77^WW?>44o t^MIl 2<Dttm-t VXlZX^v * V >^ 
^CVDftCJ: i9J&flilLfc I I I bM^ v>(4 V bM<D%m* F-7°LtzT^^7 r X 
•>'J3> ( a - S i ) 3&«iRptC^rSan***56*, a - S i <0^>^V K**3R (H) 

^«£^/c7K*^7^;V7t*vV 3 > (a-Si : H) . HCSi«- SBfcRIt ( 
C) t-tIL/;7Rift7^^7rXy'j3>'*-;NM f (a-SiC:H) ^ S i <D — 
U^mm (N) T"IIL/;7Xtft7*;V77^y 1 J3>t^ K (a-SiN:H) 

[0 0 17] 

mmwm 1 3 <di§ mmmt mibv ya^sid ( x j4jH^-j££^-r) 

L i Ox. L i Nx. N a Ox. KOx, R b Ox. C s 0 X . B e 0 X . M g Ox. MgN x . 
CaOx. CaNx. S r Ox. BaOx. S c Ox. YOx. YN X . LaO x . LaN x . C 
eOx. PrOx. NdOx. SmOx. E u Ox. GdOx. TbOx. DyOx. H o Ox. 
E r Ox. TmOx. Y b Ox. LuO x . TiOx. Z r Ox. ZrNx. H f Ox. H f N x 
. ThOx. VOx. VNx. NbOx. NbNx. TaOx. TaN x . CrOx. C r N x . 
MoOx. MoNx. WOx. WNx. MnOx. R e Ox. F e Ox. F e N x . RuOx. O 
s Ox. C 0 Ox. R h Ox. I r Ox. N i Ox. P d Ox. P t Ox. C u Ox. C u N x . 
AgOx. AuOx. ZnOx. CdOx. HgOx. BOx. B Nx. A 1 Ox. A 1 Nx. G 
aOx. G a Nx. InOx. S i Nx. G e Ox. SnO x . P b Ox. POx. PN X . As 
Ox. SbOx. SeOx. T e Ox* ^BMfcl&XMflS'l&'r 4v> 0 
[0 0 18] 

f fc. LiA10 2 . Li 2 Si0 3 . Li 2 Ti0 3 . N a 2 A 1 22 0 34 . NaFe0 2 . 
N a 4 S i 0 4 . K 2 S i 0 3 . K 2 T i Os. K 2 W0 4 . Rb 2 Cr0 4 . CS 2 Cr0 4 . Mg 
A1 2 0 4 . MgFe 2 0 4 . MgTiOs. CaTiOs. CaW0 4 . CaZrOs. SrF 
ei 2 0i9. SrTi0 3 . SrZr0 3 . BaAl 2 04. BaFei 2 0i9. BaTiOs. 
Y 3 Al 5 0i 2 . Y 3 Fe 5 0i2. L a F e Os. La 3 FesOi 2 . La 2 Ti 2 0?. CeSn 
0 4 . CeTiOi, Sm 3 Fe50i 2 . EuFe0 3 . Eu 3 FesOi 2 . GdFeOs. Gd 
3 Fe 5 0i 2 . DyFeOs. Dy 3 Fe50i 2 . HoFe0 3 . Ho 3 FesOi 2 . ErFeO 
3. Er 3 FesOi 2 . Tm 3 Fe50i 2 . LuFeOs. Lu 3 Fe50i 2 . N i T i 0 3 . A 
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I2T1O3, F e T i Os, BaZrOs, LiZrOa, MgZrOs, H f T i 0 4 , N 
H 4 V03, AgVOs, L i V0 3 , BaNbzOe, NaNbOa, SrNbzOe, KTa 

0 3 , NaTaOa, SrTa 2 Oe, CuCr 2 04, Ag 2 Cr0 4 , B a C r 04, K2M0 

0 4 , Na 2 Mo0 4 , NiMo04, BaW0 4 , Na 2 W04, SrWOi, MnCrzOi, 
MnFe2 04, MnTiOs, MnWOiv CoFe 2 04, ZnFe 2 0 4 , FeW04, C 
0M0O4, CoTiOs, C0WO4, NiFe 2 04, NiWOi, CuFe 2 0 4 , CuM 
0O4, CuTiOs, CuWCU, Ag 2 Mo0 4 , Ag 2 W04, ZnAhOi, ZnMo 
O4, ZI1W04, CdSnOs, CdTiOs, CdMo04, CdW04, NaA10 2 , 
Mg A 1 2 0 4 , SrAh04, G d 3 G a 5 O12, InFeOa, M g I 112 0 4 , A 1 2 T i 
Oe, FeTi0 3 > MgTiOs, NazSiOs, C a S i 0 3 , ZrSiOi, K 2 GeO 
3, L i 2 G e Os, NazGeOs, B i2Sn30s, M g S n Os, SrSnOs, PbSi 
Os, PbMo04, PbTiOs, SnOz-SbaOs, CuSe04, NasSeOs, Z 
nSeOs, K 2 TeOs, K 2 Te0 4 , Na 2 Te0 3 , N a 2 T e 04*^©M»> 

F e S , AI2S3, M g S , Z n S & 
LiF, MgF 2 , S mFs& ¥<D7 yfoW, 
HgC 1, FeCh, CrChi t^i^lt'-M), 
A g B r , C u B r , M n B r 2 & ¥<D%\YM, 
Pbl 2 , Cul, F e 1 2 * i?<0 3 <Mbtu 
La Be, C e Be 4 >f <D *7 > 9 J 4 Klft^t, 
T i B 2 , ZrB2, Hf Bs^^illtt, 

xi*. s i a 1 on& ¥(Dmkm.iWox^mm®-m 1 3 <Dmwmt&t Ltiit^o 

[0 0 19] 

94*r*yY\ (C2n) frhte&}knWM!)*>^1®i~?hz>o «t#i 

[0 0 2 0] 

Lv> 0 — af^oW^Jfctti* (ivr>3>Il) ^KtSKIi, m^-ifetBilSom 

3 LT*56$tL*SFa*j(fti(S'ft»Off$tt 1 0 0 - 1 0 0 0 nmitt?**, 
[0 0 2 1 ] 

fit LT^HI$tLS±iS$«Sl 5 0#3fi-k LTM*/^£>T]ftV>^ >^*7" > (W 

) ^#£«-e&&^\ WuScwrtv^'J (Mo) (Re) , (T 

a) , ^"X^-^A (Os) , >f 'J^^A (Ir) , JVf-^A (Ru) , n^"?A (R h 
) , A^v^A (V) , (Cr) , y>3"^ (Zr) , "f^f-T (Pt) , f 

^ > (T i ) , A*7y>)i, (P d) , ft(Fe) , W y h V (Y) , h (C o 

) N ^y^iv (N i ) *>^T=S5&-eab *? ^ Au, Be, B, C, A 1 > Si, S c , Mn, C 
u, Z n, G a, Nb, T c, Ag, Cd, In, Sn, Tl, Pb, La, Ce, Pr 
, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu&^&ffl 
V>lbtL#S 0 ttz, itl^tI<7)^i^Jx.ffLaB6, CeBe, T i B2, Z r B 2 , 

h f b 2 & t^mn&zmir&ik&mbm^btinzo ±.wmmi 5 ©m^BtffiaBJWw 

[0 0 2 2 ] 
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5 ~ 1 0 0 0 n m?*5o 
[0 0 2 3 ] 

t/aiiUfttiPVD (physical vapor deposition) &tLX%\btl, ZtUZ.HM?£MM 
ft> ^^-^ti^^v- (molecular beam epitaxy) y * V > -ityiYM 

Ht)k> l^-frriz-^a^S^WSo flS^Jftfft&ttC VD (chemical vapor depos 
ition) £fc LTftlfctL, :tii:l±|CVDS, ^XvCVDft, MOCVD (metal-o 
rganic chemical vapor deposition) ffifc £fj&*ab&o t tLfc£>i*«"C, 9 *) > 

WJw^rs»T?ab*o i^Miit (rjs*^? * v >^**tr) 

T^SO. 1 ~ 1 0 OmT o r rffi L< (4 0. 1-2 OmTo r r, 11^10. 
1- 1 0 0 0 nm/m i nffJ L < (± 0 . 5-100 nm/m i nO^'^'J > 

[0 0 2 4 ] 

)vm*mm lt, 1 2 ^>-^^ ^^ji^^^^t uv^ 0 

[0 0 2 5 ] 

Rf«otttHtlElKl 1 777r^f *;vk*>, yy-vy (C 2n ) , ^ 
-f ^ K9 ^ * — ji-^/t/f-a- 7\ *-#^t/77^^, it — ^y 

JfcJU, *V»tt. ZrC, S i C\ WC, Mo Cfc^©ife*ft#«^#S&"?**o 
[ 0 0 2 6 ] 

H?)IW^iCVDa#lit?^o £tf>*£\ Ji«HMtf>Mtf>F e, Ni, Co 
[0 0 2 7] 

H6^ti^, ftWilOtJltU fO±IC«^tfCr/Cu/Cr/T 
i NCQ4H/^(b&£^-5 y^Igl 1 b7>fyttCJSIt4o 
[0 0 2 8] 

fflSE# 2005-3014706 



mm 2004-097469 



i—y : 



6/ 



>k\~, H 7 tc^i-J; o &K1 0RZfJr-< y 1 1 ±K7^v 9 V ^^-i ■) 

tt^e * mx ciitKHtiSo 

[0 0 2 9 ] 

/^Onvx^l^So -r^f *nvx*j±, #r5EMm£*-f &xsl$<9£vx^g|$£:-?- 
;?^ * 3c.w-t & m mm^mm x v * % & mm mm & & & & a o 

[0 0 3 0] 
[ 0 0 3 1 ] 

SI 8 tc^-T i^C, C V D & i^m^-f«Jf 1 2 XKv-f * nvx * <7)^^co#f4^ 
Ij^iiilfty^'/S iN.O^WIWl 3 3 £)MU *<D±iz-*>t ?utz. 

[0 0 3 2 ] 

12, I'^WX^RS, t-5?^Itl 1X#T*«K &KJ&J&Zti2>±mWM<0 
[0 0 3 3 ] 

i^K9^xyf >^ 1 3 3 Oj&tf * -e^ff ? o 

[0 0 3 4] 

„ 010 fcas-f- X o it U vSMfftS"? ? J- y hxyf>^ J- > $0 

o A,£^y ^>^£tL&v> 0 hi i o k^-j: 3 f jxyf/^cj; !9^:# 

ft. m?-«Jil 2^IttlL, Sotv^J^ftfl 3 3<7)f (3t«F«B) iWISKft 
[0 0 3 5 ] 

OC^ti^:, W^ftiteWl 2Xfc, Mt^^i«i:»S3fi^ ^rt^fb 
[0 0 3 6 ] 

£ <D x o \z L X , M#^J&XfI £ T , MX 3d$*W**« RV&i'X* Uttft 
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[0 0 3 7] 

ittfx m^) Htm mm^m 1 3 om^mm^hm>kmm^m^ir^mm^mu 

[0 0 3 8] 

£ * ^° ? * v y ?\z£V) —m^mn £ ^±wmm 1 5 e^t * 0 i^t, ^js 

Jfl 3^t>^^^^SKM^OP^i§^^^»P^^Mfl5^0JlS^ll«5^^> ±S5«Ml 

^iRjl-lRj^-p-r, #MfrfcJVl 3 XOUiSBW* 1 5 Ofllffj&*atf£fi9£f» < ftotv>4o IS* 
hit, EHrT***JMttfcl 4J±, W#iS 1 3RXf±Ummi 5fr<D~?J?u-?X?M 

^Tstmmm 1 3 4 1 3 3 (&BIJ¥liR5fe;£*LT**o 

[0 0 3 9] 

^nT^^^|^*-r^ 0 HI 3K^-J:M:> 4^ 
[0 0 4 0] 

4>fc< looJta?L5Ltt-SD^«J5& I IK^e>tL^:«8!c©^ , U ? vtl$£> »®# 
±±.«S WK#*MI & M-r * o 
[0 0 4 1 ] 

§|S^t:— femMKW.m-£ti& X^izir-^y 1 0#*:&fafc^fc*Mfe<aWnH 

?MIPH2^)$U, |2VyXfv^^R2«t^„ HPH&tf* V v h HBP 
H 2 t: J: <9 > Xfl^mS 1 5 £mtB£-£&o 
[0 0 4 2] 

EI 1 5 d y'^X^^y^-y^KX^O, i2I/^b^^R2©H 

PHW 'J * h M P H 2 OT i: * * ±mmm 1 5 Xtf*fiiHMMI l 3 ©BBfi-fc^tt J- f 
^>^LT|flP-£L#>, t^il 2£SfcB£«° ZtLKX*), fiiI?L 1 

[0 0 4 3] 

HI 1 6 n^i - i ■? 'JT^t^^^^v^cJ:!), *ii^iioHP» 
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[0 0 4 4] 

Ml 7 KtjH- *r 5 * ^ K9 J- 7 ^ > ^fc i «3 > ±«B«ffi 1 5 

m&m 1 2 Ot^lPiiES tt. B&-t&&izmnm®E S (IPHM^ 'J nisp 

H 2 t **** i^:i9f>^?Wo 

[0 0 4 5 ] 

^Of^i, ±f|5'ESS.TOIt#^±^»L^»2 Uv>* h R 2 *^*-T*o * 

H^Lfcv***, MISt Lt, Mttl 4fcJi8|5Ml 5±£&*0*K*fiS:lR 

[0 0 4 6 ] 

^Jfc^a8^«?"ftM £~rV -fx-v 7-?&U&Xli, 

t, mi sK^irx^K^ mm*m*MMiLi 5 b^^^m^m^mLtzmutLx 

[0 0 4 7] 
[0 0 4 8] 

±ummmMm$m±i~&^n^~&^x-m^j&zfofr^^ * ^ms^nt 

[0 0 4 9 ] 

£o 

[0 0 5 0] 

m*mz.x^z><Dx\ mj-mmm^^Lfzmi L m^mm^v~^^^<, fo»fi«* 

[0 0 5 1 ] 

v>t*^IEVd (V) *&ltiaLfzmzffifi2>mttmi d l««Efi (A) /IB* I t> 

^*7 7*, ^1 Icf^^SJEV d=20 V©^^©f?III d, fefflm^I e 
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-To 

[«l] 









Id (A) 


1.6E-04 


2.5E-04 


Ie(A) 


9.6E-07 


8.1E-07 



[0 0 5 2] 

zvitsMtt §e>t®*ftx»4jSc^o* ; j-jBcfti^'f * 

[0 0 5 3] 

<Dm-mifiix- y f- > y\ ^tt^ ? ^ > ^"f * - a m^-SctB*^ fc 

ii\ 0 2 0 tc^i" J: ^ fc, ±*BWE 1 5ipg«i6&-£J» 1 5 c "TV ? vfl5 1 5 

a?Uv» (0 2 OA) o tti, 0 2 0 B fc^i" i -9 Cli?L 1 5 b XVfiJicW 15c* 
tta^Jr^l5a"eUv> 0 § £ 0 2 0 C K/Fi" <£ 3 ±g|$m^ 1 5 Sri"^ 

itT^iv^ 02 0 cizy^-rmmi, #t-v^n (t«*s) ^«siitm*«<&$ 

?Li±, JRM<om'^^$t^U^MM^, 0 2 ODteti 3 ^ 7 'J y f ffi 1 5 a 
o^-^OTof ^KSitsisS-ejE^st^E P *tt*/hK^SM 1 5 bt^ 
[0 0 5 4] 

FWIMM 1 2 e tfft^i r -->^^f' , 'Ct 
[0 0 5 5] 

* - - > y*-c § & a**** * o 

[0 0 5 6] 

±SB*J63^J»Tti, 0 1 1 J: $ Cv^^nv^^MMtl^Ml 1 2 K 

hcsmslt^jsltv****, iotc, 02 n:^t±^f:> in 7 -e^-rm^-ttifrs l 2 
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